Aflatoxin B1 and sulphobromophthalein binding to the dimeric human glutathione S-transferase A1-1: a fluorescence spectroscopic analysis.
The binding interactions between dimeric human class alpha glutathione S-transferase A1-1 (GST A1-1) and aflatoxin B1 or sulphobromophthalein (BSP) were characterised. Aflatoxin B1 binds to GST A1-1 with a stoichiometry of 1.1 mol/mol of dimeric enzyme. The binding interaction, which can be described by a hyperbolic saturation isotherm (Kd = 8+/-2 microM), does not induce major structural changes in the enzyme, nor does it inhibit enzymatic activity. The average distance between the single tryptophan residue (Trp20) of GST A1-1 and protein-bound aflatoxin B1 was calculated to be 22.7 A by means of fluorescence resonance energy transfer. The aflatoxin-binding region, according to this calculated distance, was determined to be located in the dimer interface cleft near the crystallographic two-fold axis. Hill-plot analyses suggest that a positive co-operative interaction exists between BSP and the dimeric GST A1-1 (h = 1.6+/-0.1; K' = 14+/-0.6 microM). The binding of BSP induces a conformational change in the enzyme which is accompanied by a decrease in the molecular flexibility and in the solvent-accessible properties of the enzyme's Trp20 residue. Site-directed mutagenesis of Trp20 (Trp20-->Phe) confirms that this residue is situated in the binding environment and although it is not essential for BSP binding, it is involved in the interaction. Furthermore, the structural change associated with BSP binding alters the hyperbolic character of the glutathione saturation curve. This indicates that there may also be a cooperative interaction between glutathione and BSP or that BSP binding induces asymmetric functioning of the two enzyme subunits so that they become unequal in catalytic activity.